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Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FOREWORD 

This Indian Standard ( Part 1 ) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Oil Burning Appliances Sectional Committee had been approved by the Heavy 
Mechanical Engineering Division Council 

This standard has been prepared in line with the national approach towards fuel conservation and 
better environment, mitigating the health hazardi and drudgery and the loss of forest cover caused 
by burning wood as cooking fuel. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2 : 1960 *Rules for rounding off numerical values ( revised)'. The number of 
significant places retained in the rounded off value should be the same as that of the specified value 
in this standard. 



AMENDMENT NO. 1 APRIL 1992 
TO 

IS 13152 { Part 1 ) : 1991 SOLID BIO-MASS CHULHA — 

SPECIFICATION 

PART 1 PORTABLE ( METALLIC ) 

( Page 1, clause 2, line 1 ) — Substitute the words *have been referred in' for are necessary 
adjuncts to'. 

( Page 1, clause 5, last line ) — Insert 'Type 4 Mild steel'. 
( Page 1, clause 7.1, line 2 ) — Insert the words *col 2 of before 'Table V. 
( Page 1, clause 7.1 ) — Insert the following new clause after 7.1: 
*7*2 Relevant Indian Standards referred in col 3 of Table 1 are for guidance only.' 
( Page 1, clause 8.2 ) — Substitute the following for the existing clause: 

'8.2 Tolerance 

8.2.1 Dimensional tolerances for cast iron components shall be ± 1 mm, where not specified. 

8.2.2 Dimensional tolerances for other components shall be ± 3 percent where not specified.' 
( Page 1, clause 9.6 ) — Insert the following new clause after 9.6: 

**9.7 Having removed the rust, all mild steel and cast iron components excluding aluminium 
lining shall be painted preferably with 'Black Board Paint'.'* 

( Page 2, Fig. 1, Notes ) — Insert the following new Note after Note 2: 

•3 Legs of chulha and the legs of cast iron grate shall be 120^ apart.* 

( Page 3, Fig. 2A ) — Substitute the figure given oh page 4 for the existing figure. 

( Page 4, Fig. 2B ) — Substitute the figure given on page 5 for existing figure. 

( Page 5, Fig. 3, table line 6 against Part No. 1 ) — Substitute 'Outer Jacket' for 'Barrel'. 

( Page 6, Fig. 4A ) ~ Substitute '8 holes on 20 diameter EQUALLY SPACED at 40"' for "s ^ 20 HOLES 
EQUALLY spaced'. 

( Page 8, Fig. 4D, caption ) — Substitute '4D Door and Fuel support ( Material - Mild steel ) for 
*4D Door and Fuel Support'- 

( Page 9, Table I ) — Substitute the following for the existing table: 



Gr 1 



«Table 1 Materials of Different Parts of Solid Bio-Mass ( Metallic ) CHULHA ~ Portable 

{Clause l.\) 



Part Name 



(1) 



Top Plate 



Grate 



Barrel 



Bottom Plate 



Lining 



Perforated Sleeve 



Handles 



Pan Support 



Legs 



Outer Jacket 



Material 



(2) 



Cast Iron 

6 mm, Min, Thick 

Stainless SteeL 

10mm,Af//i, Thick 

( see Note 1 ) 

Mild Steel. 

3 mm, Min, Thick 



Cast Iron 

6 mm, Min, Thick 

Mild Steel 

3 mm. Min, Thick 



Mild Steel, 

1-6 mm, Min, Thick 

( see Note 2 ) 

Cast Iron, 

6 mm, Min, Thick 

Stainless Steel 

lOnun.Af/ff. Thick 



Mild Steel, 
l-6mm,Af//r, Thick 
Cast Iron, 
6 mm, Min, Thick 
Stainless Steel 
0-63 mm, Min, Thick 



Aluminium, 

0-71 mm. Min, Thick 



Mild Steel, 

10 mm, Af//f, Thick 



Mild Steel Wire. 
3-15 mm. Min, Thick 
Mild Steel Sheet, 
l'Omm,Af//i, Thick 



Mild Steel Sheet, 
V^ mm, Min, Thick 
Mild Steel Flat. 
40 mm. Min, Thick 
Mild Steel Rod. 
8 mm. Min, dia 
Cast Iron, 
60 mm. Afirt, Thick 
Stainless Steel. 
1-0 mm, Af//f. Thick 



Mild Steel Rod. 
80 mm. Min, dia 
Mild Steel Sheet 
1-6 mm, Min, Thick 
Cast Iron, 
6-0 mm. Min, Thick 
( see Note 3 ) 



Mild Steel. 

1 mm, Min, Thick 



Relevant Indian Standards 



(3) 



IS 210 : 1978 
IS 5522 : 1978 

IS 513 : 1986 



IS 210 : 1978 
IS 513 : 1986 



IS 513 : 1986 

IS 210 : 1978 
IS 5522 : 1978 



IS 513 : 1986 
IS 210: 1978 
IS 5522 : 1978 



IS 737 : 1986 



IS 513 : 1986 



IS 280 : 1978 
IS 513 : 1986 



IS 513 : 1986 
IS 226 : 1975 
IS 226 : 1975 
IS 210 : 1978 
IS 5522 : 1978 



IS 226 : 1975 
IS 513 : 1986 
IS 210 : 1978 



IS 513 : 1986 



NOTES 

1 Stainless steel is permitted at places where it is not in direct contact with the fame. 

2 Where the perforated slcevc//a/(y is provided inside the barrel, the thickness may be reduced to l-O mm. 

3 The legs of cast iron shall be made by extending the barrel to form legs.' 



[ Page 10, clause 10.1 (d) ] — Insert *( see Notes given below )* after *of the chulha\ 
[ Page 10, clause 10.1 (e) ] — Insert the following notes after 10.1 (e): 

•NOTES 

1 For the reference design given in this standard minimum mass should be as follows: 





Size of Chulha 


Design «A' 


Design <B* 




Type 1 Type 2 


Type 1 Type 2 




Medium 
Large 


5-5 kg 100kg 
85 kg — 


4-4 kg — 



2 For any other type the minimum mass shall be as declared by the manufacturer/ 

( Page 10, clause 11.5 ) — Insert the following new clause after 11,5: 

'11.6 Strength Test 

When tested according to 11.6.1, it shall show no deformation or welding cracks. 

11.6.1 The chulha shall be put on a flat surface. A weight ( F^^i ) as given below shall be placed 
on the top of the chulha on a rigid flat steel/wood plate. The mass shall remain on the chulha 
for a period of 30 min. After the test, the chulha shall show no sign of damage or deformation. 



Size o/ Chulha 




Weight ( W^ ) 


Small 




30 kg 


Medium 




50 kg 


Large 




80 kg 


Extra Large 




100 kg 


re A-5.1.1, last entry 


) — Substitute 





'Thermal efficiency, [ ( 0-896 W^+4-186 8 w ) ( ( n-1 ) ( U-h) + { tt~ti ) } 1 x 100 
percent ( i) ) " 4186 8 [ Jf Cj + xdc^/l 000 ]' 

for 

«= [(n-l )( »fx0-896+M'x4-186 8 )( /,-/i) 
-l( fTx 0-896 + WX4186 8 ) ( t^-ti ) x 100 ' 
4- 186 8 [ ( JTx Ci ) + xdcjl 000 1 

( Page 12, clause A-5.1.2, last entry ) — Substitute 

'Thermal efficiency, [ (0-214 ^T+w) { (/i- 1 ) (f,-f, ) + ( f,-f, )} ]x 100 
percent ( tj ) = [( JTCi + xdcJlOOO)] 

for 

'=r(n-l)(IFxO-2l4+M')(fa-/, ) 
+ {W X 0-214 + w)i f,-fi ) X 100 ' 
[ ( jr x Ci ) + ( xdct/l 000 ) 1 

( Page 13, clause B-1.2.2, line 3 ) — Substitute 'carbon monoxide indicator' for 'co-indicator*. 
( Page 13, clause B-2.4 ) — Substitute 
(Y -X) X 1000 
= W2 



iY 



1 000 




for 




X)= 1000 


mg 


60Zm» 

rooo 





PAN SUPPORTS MOLE TO SUIT 

M3 SCREW 





Dimcntioii 

Medium Size 
Type 2 


B 


C 


D 


E 


F 


G 


/ 


160 


128 


96 


64 


28 


12 


40 


Typel 


160 


128 


96 


64 


28 


12 


40 


Large Size 
Type 1 


200 


160 


120 


80 


35 


16 


50 



2A Top Plate 
All dimensions in millimetres. 

Fig. 2 Solid Bio-Mass CHULHA — Design • A* Parts — Contd 



RIVET 



3 HOLES/OR M3 
SCREW 120 APART 



ZO TO 30 



ALUMINIUM LINING 
FOLDED BACK 





_ HOLES. 
FOR HANDLE 
180 APART 



DimeoaloDf 


A 


J 


Medium Size 
Type 2 


240 


88 


Typel 


240 


88 


Large Size 
Typel 


300 


110 



28 Bane^ 

AH disnensions in millimetres. 

Fig. 2 Solid Bio-Mass CHULHA — Design *A' Parts — Contd 



(HMD 4) 



Printed at Printwell Primers, Aligarh, India. 



AMENDMENT NO. 2 JANUARY 1993 

TO 

IS 13152 ( Part 1 ) :1991 SOLID BIO-MASS CHULHA ~ 

SPECIFICATION 

PART 1 PORTABLE (METALUC) 

(Page 1, clause 84, last line ) — Delete. 

{Page 1, clause 8.2 ) — Substitute the following lor existing clause: 

'Diaiensioiul tolerances shall be i: 3 percent, wherever not specified. However, 
for Ctficd components if the value comes less than 1 tniu then the tolerance shall 
be ± 1 mm.' 

( Page 1 , clauses 93, 9.4, 93 and 9.6 ) — Delete. 

(Page 10, clauses il.3, 113.1 and 113.2 ) — Delete. 

(Page IQ^ Annex A, clause A-2.1.1, last sentence ) — Substitute the following 
for the existing: 

*The loom temperature shall be 25 ± S^C at the beginning of test.' 

( Page 13, clause B-2.2, line 2 ) — Substitute the following for the existing 
line: 

*i balance having an accuracy of 0.1 nig*. 

( Page 13, clause B-2.3, line 13 ) — Substitute the word 'balance' for 
*electioiiic ba la nee *. 

(Page 15, Annex C ) — Delete. 
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Reprography Unit. BIS» New Delhi, India 



IS 13152 ( Part 1 ) : 1991 



Indian Standard 
SOLID BIO-MASS CHULHA — SPECIFICATION 

^ PART 1 PORTABLE ( METALLIC ) 



1 SCOPE 

This standard covers requirements of diflferent 
designs and types of solid bio*mass portable 
metallic chulha for family applications. 

2 REFERENCES 

The following Indian Standards are necessary 
adjunts to this standard: 



IS No. 

210 : 1978 

226 : 1975 
280 : 1978 

513 : 1986 

737 : 1986 



2480 
( Part 1 ) 

5522 : 1978 



1983 



Title 

Grey iron castings ( third 
revision ) 

Structural steel ( standard 
quality ) ( third revision ) 

Mild steel wire for general 
engineering purposes ( third 
revision ) 

Cold rolled low carbon steel 
sheets and strips ( third 
revision ) 

Wrought aluminium and 
aluminium alloy sheet and 
strip for general engineering 
purposes ( third revision ) 

General purpose glass ther- 
mometers: Part 1 Solid stem 
thermometer ( second revision ) 

Stainless steel sheets and coils 
(first revision) 



3 TERMINOLOGY 

For the purpose of this standard the nomencla- 
ture of different parts of the chulha shall be as 
given in Fig. 1 to 4. 

4 DESIGNS 

The commonly used designs of the solid bio-mass 
metallic chulha are given below for guidance: 

a) Design A ( see Fig. 1 ), and 

b) Design B ( see Fig. 3 ). 

5 TYPES 

The chulha may be of different types depending 
upon their material combinations with respect to 
top plate, grate^ barrel and bottom plate, as given 
in 74. Typical types are given below for guidance: 

Type 1 Mild steel and cast iron 

Type 2 All cast iron 

Type 3 Mild steel, cast iron and stainless 
steel 



6 SIZE 

The chulha shall be of the following sizes based on 
the corresponding heat and power output rating: 



Size 

Small 
Medium 
Large 
Extra Large 

7 MATERIALS 



Power Output Rating 
kW 

Above 0'5 and up to 0*8 

Above 0*8 and up to 13 

Above 1*3 and up to 2*5 

Above 2*5 



7.1 Different parts of the chulha shall be made 
from the materials as given in Table 1 read with 
Fig. 1 to 4. 

8 DIMENSIONS AND TOLERANCES 

8.1 The dimensions of some typical designs of 
solid bio-mass chulha are given in Fig. 1 to 4 
for reference only. 

8.2 Tolerance 

Dimensional tolerances shall be ±3 percent, 
where not specified. 

9 MANUFACTURE AND WORKMANSHIP 

9.1 Various components of the chulha shall be 
manufactured as per normal engineering practices. 

9.2 The cpnstruction of the chulha shall be sturdy 
so that while in actual use on level floor they 
cannot get shaky or yield at any point. 

9.3 Stainless steel rivets shall be provided for 
staitiless steel constructions. Spot welding can 
also be used wherever possible. 

9.4 Top plates shall be made in the form of cups 
for fixing outside the barrel. 

9.5 Ribbings should be provided on top plate 
and bottom plate for stiffness of stainless steel 
plates. 

* 

9.6 Appropriate pan support shall be provided in 
top plate casting to accommodate smaller/larger 
and round/flat shapes of pots. 



1 



IS 13152 ( Part 1 ): 1991 




Dimcnsloa 


• 

H 


/ 


K 


L 


M 


Medium Size 
Type 2 


8 


88 


33 


67 


246 


Typcl 


8 


88 


33 


67 


242 


Large Size 
Typ«l 


10 


110 


40 


85 


299 



8 


2 


Rivet 


' 7 


1 


Aluminium Lining 


6 


3 


Leg 




1 


Bottom Plate 




1 


Grate 




1 


Barrel 




3 


Screw 




1 


Top Plate 


Part 

No. 


No. 


Description 



NOTES 

1 Avoid sharp edges, slots should be rounded off suitably. 

2 Cast iron top plate should be made in cup shape and should be fixed from outside to the barrel. Appropriate 
pan support should be provided in casting to accommodate smaller/larger mid round/fiat shapes of pots. The total 
area of slot opening should be kept overall height of the outer pot support to be kept al per dimensions. 

Ail dimensions in millimetres. 

Fig. I Solid Bio*Mass CHULHA -- Dbsign •A* 
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) PAN SUPPORTS HOLE TO SUIT 

M3 SCREW 





Dimension 

Medium Size 
Type 2 


A 


B 


c 


D 


E 


F 

28 
28 


G 


/ 


240 


160 


128 


96 


64 


12 


40 


Type 1 


240 


160 


128 


W 


64 


12 


40 


Large Size 
Typcl 


300 


200 


160 


120 


80 


35 


16 


50 



2A Top Plate 

All dimensions in millimetres. 

Fio. 2 Solid Bio-Mass CHULHA — Design *A' Parts — Contd 
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RIVET 



3 H0LES„F0RM3 
SCREW 120 APART 



20 TO 30 



♦ TO SUIT INSlOE DIA OF BARREL 




ALUMINIUM LINING 
HfOLDEO BACK 



r 


I 




K 


/ 


1 

1 

1 
1 

i 


J 


9 


! 

1 

1 
1 


"1 


1 

1 










♦A 








_ HOLES, 
FOR HANDLE 
18(r APART 



26 Barrel 



Dimension 


A 


J 


Medium Size 
Type 2 


240 


88 


Typcl 


240 


88 


Large Size 
Typel 


300 


no 



11 SLOTS 




Dimension 


K 


F 


Q 


R 


Medium Size 
Type 2 


33 


8-5 


9*5 
9-5 


188'5 


Typcl 


33 


8*5 


1885 


Large Size 
Typel 


40 


U 


12 > 


241 



2C Grate 

All dimensions in miliimetres. 

Fig. 2 Solid Bio-Mass CHULHA — Design 'A' Parts — Conid 

4 
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I 

TO SUIT ID OF BARREL 




Dimension 


D 


E 


F 


Medium Size 
Type 2 


96 


64 


28 


Typel 


96 


64 


28 


Large Size 
Typel 


120 


80 


35 



2D Bottom Plate 

All dimensions in millimetres. 

Fig. 2 Solid Bio-Mass CHULHA — Design *A' Parts — Concluded 




6 


3 


Pan Support 


5 




Top Plate 


4 




Door and Fuel Support 


3 




Grate 


2 


' - 


Perforated Sleeve 


1 




Barrel 


Part 
No. 


Nos. 


Description 



Fig. 3 Solid Bio-Masr CHULHA — Design •B' 
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26$ 



65 



♦ 270 OP 






60 ♦ 

_L1 



-^ 



l^: 



^.\ 



90 



1.0 T HICK STEEL 
SHEET 



^H- 



L0_CATI0N 
vOF CRIMP 



HANDLE 

SUPPORT STRIP 




FLAP BENT INSIDE 
AT BOTTOM OF FIRE 
DOOR TO MATCH 
PERFORATED SLEEVE 
PROF^ILE 



XX 



4A Barrel 
All dimensions in millimetres. 
Fig. 4 Solid Bio-Mass CHULHA — Design 'B' Parts 



Coritd ^ 
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♦170 




BOTT OM PLATE. 1.6 THICK 
TACK WELDED TO PERFOR- 
ATED SLEEVE 



PERFORATED STEEL 
SHEET 1.0 THICK, 
HOLE DIA 3.0 AND 
PITCH 6.0 



FIRE BOX 
OPENING 



OPENIN G FOR 
ASH REMOVAL 




FLAP BENT OUTSIDE AT 
SIDE OF FIRE DOOR TO 
MATCH BARREL 
PROFILE 



4B Perforated Sleeve 



♦ 165 




4C Grate 
All dimensions in millimetres. 
Fig. 4 Solid Bio-Mass CHVLHA — Design *B' Parts — Contd 
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LATCH 2.64 THICK 



5 




A 



i I \ 



100 



IHANOiE ♦ 



95 



55 



4 



1.6 THIC K SHEET 

HING E TACK WELDED 
TO BARREL 



crsrcrsatsoc 



65 



4D Door and Fuel Support 
270 




JOP PLATE 1.6 THICK 
TACK WELDED TO BOTH 
BARREL AND PERFORATED 
SLEEVE 

4E Top Plata 



PAN SUPPORTS 
EQUALLY SPACED 
AND TACK ^ WELDED 




4F Pan Support 

All dimensioiis In millimetres. 

Fio. 4 Solid Bio-Mass CHULHA — PesiQH *B' Parts ~ Concluded 
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Table 1 Materials of Different Parts of Solid Bio-Mass ( MetaUic ) CHULHA ~ Portable 

iClausel.X) 



Part Name 


Material 


Conforming to 


(i) 


(2) 


(3) 


Top Plate 
Grate 


Cast Iron, 

6 mm, A///f, Thick 

Stainless steel, 

10 mm, Af//i,Thick 

( see Note 1 ) 


IS 210 : 1978 
IS 5522 : 1978 


Cast Iron, 

6 mm, Min, Thick 


IS 210 : 1978 


Barrel 


Mild Steel, 

V6 mm, Min, Thick 

( see Note 2 ) 

Cast Iron, 

6 mm, Min, Thick 

Stainless steel 

lOmm,M//i. Thick 


IS 513 : 1986 

IS 210: 1978 
IS 5522 : 1978 


Bottom Plate 


Mild Steel 
1 6 mm, Min, Thick 
Cast Iron, 
6 mm, Min, Thick 
^ Stainless steel 

0*63 mm, Min, Thick 


IS 513 : 1986 
IS 210 : 1978 
IS 5522 : 1978 


Lining 


Aluminium, 

071 mm, Min, Thick 


IS 737 : 1986 


Perforated 
Sleeve 


Mild Steel 

1 mm, Min, Thick 


IS 513: 1986 


Handles 


Mild Steel Wire 
315 mm, Min, Thick 


IS 280 : 1978 


Pan Support 


Mild Steel Sheet 
1*6 mm, A///I, Thick 
Mild Steel Plat 
4'0 mm, Min, Thick 
Mild Steel Rod 
8 mm. Min, dia 
Cast Iron 

60 mm, Min, Thick 
Stainless Steel 
1*0 mm, Min, Thick 


IS 513 : 1986 
IS 226 : 1975 
IS 226 : 1975 
IS 210 : 1978 
IS 5522 : 1978 


Legs 


Mild Steel Rod 
80 mm, Min, dia 
Mild Steel Sheet 
l'6mm,M/rt, Thick 
Cast Iron 

6*0 mm, Min, Thick 
( see Note 3 ) 


IS 226 : 1975 
IS 513 : 1975 
IS 210 : 1978 



NOTES 

1 Stainless steel permitted at places where it is not in direct contact with the flame. 

2 Where the perforated %\ttwtlJaUy is provided inside the barrel the thickness may be reduced to 1*0 mm. 

3 The legs of cast iron shall be made by extending the barrel to form legs. 
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10 MARKING 

10.1 Each chulha shall be marked by stamping 
with the following information: 

a) Serial number, 

b) Design, 

c) Type and output rating, 

d) Minimum mass of the chulha, and 

e) Identification of the source of manufacture. 

10.2 Identification of the source of manufacture 
of the chulha shall be embossed on all the cast 
iron components of the chulha also. 

10.3 Each chulha may be marked with the 
Standard Mark. 

U PERFORMANCE TEST 

11.1 Thermal Efficiency Test 

Thermal efficiency for each chulha when tested 
in accordance with the method described in 
Annex A shall be not less than 25 percent for all 
types and designs of solid bio-mass chulha, 

11.2 Combustion Efficiency 

11.2.1 COICO2 Ratio 

When tested in accordance with the method 
described in B-1 the carbon monoxide/carbon 



dioxide ratio of exhaust gases of chulha, v/hile 
burning at optimum output ( CO/CO2 ) shall not 
exceed 0*04. 

1 1.2*2 Total Suspended Particulate 

When tested in accordance with the method 
described in 8*2, the total suspended particulate 
shall not exceed 2*0 mg/m'. 

11.3 Surface Temperature Test 

11.3.1 Surfaces, which in normal use have to be 
touched for short periods ( for example, handles, 
etc), shall not have a temperature exceeding 
60*C when measured in accordance with 
Annex C. 

11.3.2 The temperature of synthetic rubber/plastic 
components, if used, shall not exceed 60**C. 

11.4 Quenching Test of Cast Iron Components 

When tested in accordance with the method 
described in Annex D, the grate and top plate 
should withstand the test without any crack or 
deformity. 

11.5 Stability Test 

Chulhas both when full of fuel and when empty, 
shall be capable of being tilted in any direction 
to an angle ofi5f from the vertical, without 
overturning at that inclination or on being 
released. 



ANNEX A 
( C/ause 11.1 ) 

TEST FOR THERMAL EFFICIENCY 



A-1 THERMAL EFFICIENCY 

A-1.0 Thermal efficiency of a chulha may be 
defined as the ratio of heat actually utilized to the 
heat theoretically produced by complete com- 
bustion of a given quantity of fuel ( which is based 
on the net calorific value of the fuel ). 

A-2 CONDITIONS FOR CARRYING OUT 
THERMAL EFFICIENCY TEST 

A-2.1 Test Room Conditions 

A-2.1.1 The air of the test room shall be free from 
draught likely to affect the performance of the 
chulha. The room temperature shall be main- 
tained at 25±5''C. 

A-2.1.2 At the start of the test, the chulha and the 
wood being used shall be at room temperature. 



A-3 EQUIPMENT 

A-3.1 Instruments and other Accessories: 

a) Bomb calorimeter. 

b) Mercury in glass thermometers (range 
0-lOO^C) [see IS 2480 (Part 1): 1983] 
with solid stem/other temperature measur- 
ing device with the accuracy of ±0*1 •C. 

c) Single pan balance 1 kg capacity ( dial type 
with least count of 10 g). 

d) Measuring jars; 1-1, 2-1 and 5-1 capacity. 

e) Stop watch or time measuring device. 

f) Pairs of tong, metallic tray and match 
sticks, etc. 

g) Piece of clean cloth. 



10 



A-3.2 Fuel And Ita n-qHU«tioii 

A-3*2.1 The fuel shall be Kaill Deodar/ Mango/ 
Accasla cut from the same log into pieces of 
3 cm X 3 cm square cross-section and length of half 
the dia/length of cumbustion chamber so as to be 
housed inside the cumbustion chamber. The 
fuel pieces shall be dried by the following method: 

a) Weigh total quantity of wood (say *Af' kg). 

b) Pick up one piece and mark *A" by 
engraving and take its mass ( say 'm' g ). 

c) Raise the temperature of oven up to 105**C. 

d) Stack the wood pieces in a honey comb 
fashion inside the oven. 

c) Maintain the oven temperature at lOS^'C. 

f) After 6 hours, remove the marked 'X* piece, 
weigh it and note reduction in mass from 
*/w* g, if any. If reduction is observed put 
the marked piece in the oven again and 
repeat the . weighing of 'X' marked piece 
after every subsequent 6 hours durations 
till the mass is constant and no further 
reduction in mass is observed. 

g) At this, weigh the total quantity of wood 
and note loss of mass from 'M' kg. 

h) Determine the calorific value of the pre- 
pared wood with the help of bomb 
calorimeter. 

A-3 J Determination of Burning Capacity Rate 

If the fuel burning rate per hour is not given by 
the manufacturer, the method described below 
shall be used to estimate the burning capacity of 
the cliulha. 
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A*-3.3J Stack the cumbustion chamber with test 
fuel as given in A-3,2 in honey comb fashion up 
to 3/4 of the height or in a pattern recommended 
by the manufacturer. 

A-3.3.2 Sprinkle 10 to 15 ml of kerosene on the 
fuel from the top of chuIha/Rre box mouth. 

A-3.3.3 Weigh the chuiha with fuel, let the mass 
be Ml kg. 

A-3.3.4 After half an hour of lighting weigh the 
chuiha again and let the mass be M2 kg. 

A-3.3,5 Then calculate the burning capacity of 
the chuiha as heat input per hour as follows: 

Heat input 
per hour == 2 ( ^i — A/2) x CKkcal/h 

where 

Ml « the initial mass of the chuiha with 
test fuel in kg, 

Af2 == the mass of the chuiha, after burn- 
ing the test fuel for half an hour 
in kg, and 

CK == Calorific value of the test fuel in 
kcal/kg. 

A-3.4 Vessels 

The size of the vessel and the quantity of water 
to be taken for the thermal efficiency test shall be 
selected from Table 2 depending upon the 
burning capacity rating of the chuiha as deter- 
mined in A-3.3, 



Table 2 Aluminium Vessels for Thermal Efficiency Test 

( Clause A-3.4 ) 





SI 


Heat Input Rate 


Vessel 


Vessel 


Total 


Mass of 






No. 


kc«l/h 


Diameter 


Height 


Mass 


Water in 










(Ext) 


(Ext) 


with Lid 


Vessel 










mm 


mm 


g 












(±5%) 


(±5%) 


( ±20% ) 


kg 






1. 


Up to 2 000 


180 


100 


356 


20 






2. 


2 001 „ 2 800 


205 


110 


451 


2-8 






3. 


2 801 „ 3 200 


220 


120 


519 


3-7 






4. 


3 201 „ 3^800 


245 


130 


632 


4-8 






5. 


3 801 ,. 4 200 


260 


140 


750 


6-1 






6. 


4 201 ,, 4800 


285 


155 


853 


7-7 






7. 


4 801 „ 5 400 


295 


165 


920 


94 






8. 


5 401 „ 6 000 


320 


175 


1 100 


11-4 






9. 


6 001 ,.6 600 


340 


185 


1200 


12-50 






10. 


6 601 „ 7 200 


350 


195 


1 310 


1400 






11, 


7 201 „ 7 800 


370 


200 


1 420 


1600 






12. 


7 801 „ 8 400 


380 


210 


1 530 


1800 






13. 


8 401 „ 9 000 


400 


215 


1.640 


2000 






14. 


9 001 .,9 600 


410 


225 


1 750 


2200 






15. 


9 601 „ 10 200 


420 


230 


1 860 


2400 






16. 


10 201 „ 10 800 


435 


240 


2000 


26-50 






17, 


10 801 „ 11 400 


450 


245 


2 130 


2900 






18. 


11401 „ 12 200 


460 


250 


2 240 


3100 






19. 


12 201 „ 12 800 


470 


255 


2)320 


3300 






20. 


12 801 „ 13 600 


480 


260 


2.440 


35 00 






21. 


13 601 „ 14 400 


490 


265 


2 520 


3800 






22. 


14 401 .. 15 400 


500 


270 


2 650 


4100 






23. 


15 401 „ 16 400 


510 


' 275 


2 720 


4400 






24. 


16 401 ., 17 400 


530 


280 


3 050 


4700 






25. 


17 401 „ 18 600 


540 


285 


3;i90 


5000 






26. 


18 601 „ 19 800 


550 


290 


3 330 


5300 






27. 


19 801 „ 21 000 


560 


300 


3 480 


57 00 
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A-4 PROCEDURE 

A-4.1 Take the test fuel according to burning 
capacity rating for one hour. Divide the test fuel 
in 4 equal lots. Let the mass be *X' kg. 

A-4.2 Stack the first lot of test fuel in the com- 
bustion chamber in honey comb fashion or as 
indicated by the manufacturer. 

A-4.3 Put the vessel with lid and stirrer in accord- 
ance with Table 2. Minimum two such vessels 
sets will be required. Put the recommended 
quantity of water at 23 ± I'C ( /i ). 

A-4.4 Sprinkle measured quantity 'x* ml ( say 
10-15 ml ) of kerosene for easy lighting on the test 
fuel and light. Simultaneously start the stop 
watch. 

A-4.5 Feeding of fresh test fuel lot shall be done 
after every 15 minutes. 

A-4.6 The water in the vessel shall be allowed to 
warm steadily till it reaches a temperature of 
about ^0 C, then stirring is commenced and con- 
tinued until the temperature of water reaches 
5X below boiling point at a place. Note down 
time taken to heat the water up to final tempera- 
ture ( less than 5**C below the boiling point ) 

A-4,7 Remove the vessel of A-4.6 from the chulha 
and put the second vessel immediately on the 
chulha. Prepare first vessel for subsequent 
heating. 

A-4.8 Repeat the experiment by alternatively 
putting the two vessels taken in A-4.3 till there is 
no visible flame in the combustion chamber of 
the chtMa. Note down the temperature of the 
water in the last vessel. Let it be H^C. 

A-5 CALCULATIONS 

A-5.1 Thermal efficiency of the chulha shall be 
calculated as follows. 

A-5,L1 (In SI Units) 
If: 

n» = mass of water in vessel, in kg; 

IV = mass of vessel complete with lid and 
stirrer, in kg; 

X = mass of fuel consumed, in kg; 

ci = calorific value of wood, in kcal/kg; 

X ^ volume of kerosene consumed, in ml; 

ct = calorific value of kerosene, kcal/kg; 

d =» density of kerosene, g/cc; 

ti = initial temperature of water in **C; 

/a =» final temperature of water, in **C; 

ra = final temperature of water in last 
vessel at the completion of test, in "C; 
and 



100 



n ^ total number of vessels used. 

( Specific heat of aluminium 
= 0«96 kJ/kg'C ). 

NOTE : Ikcal - 4' 186 8 kJ 

Heat utilized =- (n-l) (WxO'S96+ 
WX4186 8)( tt'-h) 
-f ( W^xO-896 + H'X4'186 8) ( fa— /i ) kJ 

Heat produced = 4186 8 [ ( A^ x ci) + 
(x<//l 000X^2 )]kJ 

Thermal efficiency, ^ Heat Utilized 
percent (v) Heat Produced 

= [(/I— 1 )( W^X0-896 + wX41868)(fa— /I ) 
4- ( ^rx0'896-hwx4'186 8 ) ( /a- /i ) ] x 10 
4-1 868 [ ( A^ X ci ) + xdct/l 000 ] 

A-5. 1.2 ( In Metric Units ) 
If: 

w = mass of water in the vessel, in kg; 

IV = mass of vessel complete with lid and 
stirrer, in kg; 

X = mass of fuel consumed, in kg; 

Ci ^ calorific value of wood, in kcal/kg; 

X = volume of kerosene consumed, in ml; 

C2 = calorific value of kerosene, kcal/kg; 

d = density of kerosene, g/ml; 

ti = initial temperature of water, in *€; 

/2 = final temperature of water, in **C; 

/3 = final temperature of water in last 
vessel at the completion of test, in *"€; 
and 

n = total number of vessels used. 

( Specific heat of aluminium 
- 0-214 kcal/kg"C) 

Heat utilized =- (/z-l ) ( ^f^x0*214 + vv) 
( tt-ti ) + ( W^xO-214 + vi; ) ( /3-/1 ) kcal 

Heat produced ^ [(X X a) + 

(xdll 000 X C2)J kcal 

Thermal efficiency, _ Heat Utilized 
percent ( O ) ~" Heat Produced 

=- l(n-l )( ^X0'2l4 + w)(t2-ti) 
4- ( Wx0'2l4+w)itz-ti) X IQO 
[(Xxci) + ixdc2/l000)] 

A-5.2 Power Output Rating 

The power output rating of chulha is a measure of 
total useful energy produced during one hour by 
fuel wood. It shall be calculated as follows: 



X 100 



Power output 
rating 

where 
F 
CV 



F X CV X rj 
860 X 100 



kW 



quantity of fuel wood burnt, kg/b; 

calorific value of fuel wc>od» kcal/kg; 
and 

thermal efficiency of the chulha. 
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ANNEX B 
{Clause 11.2) 

TEST FOR COMBUSTION EFFCCIENCY 



B-1 CO/CO2 RATIO MEASUREMENT 
B-1.1 Equipment 

B-l.l.l The chulha shall be tested with its grate 
filled with fuel wood equivalent to 1/4 of 
the burning capacity of wood as determined 
in A-3.3. Before starting the test, a vessel of the 
type and size as described in A-3.4 and contain- 
ing water sufficient for the test shall be placed 
over the chulha. In addition, a collecting hood 
( see Fig. 5 ) suitable for chulha under examina- 
tion shall be used. 

B-1.1.2 The hood shall be so designed that, while 
not interfering in any way with the normal com- 
bustion of the chulha, it collects a fairly high 
proportion of the flue gases. Also it shall be 
such that the sample collected represents the whole 
of combustion gases and not those from one 
particular point. When using hood, the damper 
provided shall be set, or additional flue pipe 
added, so that spillage of the flue gases around 
the skirt is minimized. 

B-1,2 Procedure 

B-1.2.1 With the hood in position over the 
chulha under investigation, the wood shall be lit 
as given in A-4.1 to A-4.5 till a stable flame is 
achieved and the kerosene is completely burnt, 
then a sufficient number of samples shall be 
collected. 

B-1. 2.2 Any of the recognized methods may be 
used for gas analysis* For carbon monoxide, it 
is recommended that co-indicator of prescribed 
accuracy or the iodine pentaoxide method or 
catalytic method, for example the Drager method, 
Katz method, or infra-red analysis may be used. 
Carbon dioxide may be tested with Orsat 
apparatus, Haldane apparatus or by the infra- 
red analysis. 

B-1.2.3 Each chulha shall be tested separately. 
The carbon monoxide and carbon dioxide contents 
of the product of combustion shall be determined 
by the methods capable of an accuracy of O'OOl 
percent and 005 percent, respectively of the 
volume of the sample. 

B.2 TEST FOR TOTAL SUSPENDED 
PARTICULATE MATTER ( TSP ) 

B-24 Equipment 

B«2.L1 To determine total suspended particulate 
in ambient air. Handy sampler is used as an 
instrument. Handy sampler consists of raamly 
irapinger ( transparent nozzle type ), filter holder, 
filter paper ( Gelman GN-4, 37 mm and 64678 or 



its equivalent Whatman ) and motor unit ( which 
involves rotameter and suction pump ). These 
accessories of the instrument have been shown in 
the flow diagram ( see Fig. 6 ). 

B-2.2 Preparation Before Operation 

Filter paper ( very neat and clean ) is weighed on 
an electronic balance having an accuracy of 001 mg, 
very carefully and is placed between filter holder. 
The filter holder and No. 1 surge tank ( as shown 
in flow diagram ) are connected to the impinger 
and the other arrangements of the accessories are 
checked out as per the flow diagram. 

B-2.3 Procedure 

Timer can be set for desired sampling time. It is 
set for one hour. Sampling time can be set to 
various times within 60 minutes by turning the 
knob toward clockwise. The flow rate of suction 
of ambient air is set by rotameter, which can 
be used up to 2*5 l/min, Max, for the purpose of 
this specification. The instrument maintaining 
the above said conditions is placed at a distance 
of 30 to 45 cm from the burning chulha and at a 
height of 30 to 37*5 cm from the ground level of 
the chulha. After the completion of one hour 
the filter paper is taken out and is again weighed 
on the same electronic balance, on which weighed 
initially. 

B-2.4 Calculation 

The total suspended particulate matter is com- 
puted by measuring the mass of collected par- 
ticulates and the volume of air sampled in the 
ambient air, in the following manner: 



If 



» X 
Y 

'- Z 



Initial mass of filter paper in g 
final mass of filter paper, in g = 
flow rate of ambient air, l/min 
( see Note ) 
NOTE — Flow rate Z I/min is to maintained for 1 h. 
Then the mass of collected particulate, in g 

= ( Y-X) X lOOOmg 
Total volume of air = Z x 60 1 = 60 Z 1 

- -^^^r in' ( since 1 000 1 - 1 mM 

Total suspended particulate 
_ Mass of collected particulates ( mg ) 
~ Volume of air sampled ( m* ) 
( Y'-X) = lOOOrog 
60Zm» 



{Y- 



1000 
-X ) X 10" 



60 Z 



mg 
m» 
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DAMPER REGULATOR 
WITH FRICTION SPRING 



♦ 8 SAMPLING TUBE 



STEAM VENT 



ANNULAR RING 



♦ 10 T UBES 
SKIRT 




^ »12S , 



♦ 190 



75 



100 



, ^ »2Q0 ^ 



O510 



All dimensions in millitacctres 
Fig. 5 Hood for CHULHA 
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APPROX 




140 



330 
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1 



FILTER HOLDER 
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ROTAMETER 




BYPASS 
COCK 



EXHAUST 
PORT 



lUl 



o 



SUCTION 
PUMP 



U 



No. 1 SURGE TANK Nq. 2 SURGE TANK 

Fig. 6 Flow Diagram for Handy Sampler 
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ANNEX C 
( Clause n.3A ) 

METHOD OF MEASUREMENT OF SURFACE TEMPERATURE 



C-1 PREPARATION OF CHULHA 

C-l*l The chulha shall be operated at the full 
output for one hour before starting the measure- 
ment oftemperature, with the vessel containing 
water placed over it. 

C-2 PROCEDURE 

C-2.1 The temperature of all parts of the chulha 
which may be necessary to touch during its 



operation shall be measured by using a thermo- 
meter or any other suitable device for measuring 
the surface temperature. The temperature of 
each such parts shall be measured thrice every 30 
minutes until equilibrium is reached. While 
measuring the temperature the thermometer shall 
be covered with a felt pad, asbestos or aluminium 
foil and kept in contact with that part for suffi- 
cient period of time until the maximum 
temperature is reached. 



ANNEX D 
{Clause 11.4) 

PROCEDURE FOR QUENCHING TEST ON CAST IRON COMPONENTS OF 

PORTABLE CHULHA 



D-1 PROCEDURE 

D-1.1 Before each quenching, chulha will be burnt 
for 45 minutes duration and the feeding of fuel 
would be done at the rate of l/4th of the burning 
rate of wood every 15 minutes. 

D-1. 2 Quenching of grate and top plate only to 
be done. The top plate and grate will be de-linked 
from the chulha and put in water. 

D-1.3 Top plate and grate will be put in water in 
separate vessels. 

D-l»4 Water will be changed after every 
immersion. 

D-1.5 Water to be taken should be in the tem- 
perature range of 20*C to 30*C. 

D-1. 6 Top plate and grate will be put in water 
in one stroke in horizontal position and sub- 
merged in the water. 



D-1.7 Each vessel will contain 
every time. 



5 litres of water 



D-1.8 The cast iron components will be left in 
water for a duration of 10 minutes. 

D-1 .9 The cast iron components will be taken 
out of water after the duration given in D-1.8 and 
then wiped and examined for any possible cracks. 



D-1. 10 The above process of beating 
quenching shall constitute one cycle. 



and 



D-1. 11 The above cycle shall be repeated for 
eight times first and further 2 times more ( total 
10 times ). If there is no crack at the end of 
10th cycle the sample may be considered to 
withstand the test. If a hairline crack develops 
at the end of eighth cycle and do not widen at the 
end of 10th cycle the part shall be further sub- 
jected to two more cycles and there shall be no 
further widening of the crack, otherwise the 
sample ihall be considered not to withstand the 
test. 
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